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IS configured to capture tissue that Is to be sutured. A needle iIs movable along a pathway across the suction chamber to penetrate

and place stitches In the captured tissue. A catch Is located distal to the suction chamber to recelve and retain the suture during a
stitching sequence. The catch may be movable along the needle pathway and configured to release the suture when the catch
moves a predetermined distance along the pathway. The catch may be configured so that a predetermined amount of force Is
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(57) Abstract: An endoscopic suturing device that can be employed to suture tissue using endoscopic techniques to place one or
more stitches 1n tissue during a single mtubation of an endoscope. The suturing device may include a suturing capsule with a suc-
tion chamber that 1s configured to capture tissue that i1s to be sutured. A needle 1s movable along a pathway across the suction
chamber to penetrate and place stitches mn the captured tissue. A catch 1s located distal to the suction chamber to receive and retain
the suture during a stitching sequence. The catch may be movable along the needle pathway and contigured to release the suture

when the catch moves a predetes

'mined distance along the pathway. The catch may be configured so that a predetermined amount

of force 1s required to move the catch the predetermined distance required to release the suture.
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ENDOSCOPIC SUTURING DEVICE

BACKGROUND OF INVENTION
1. Field of Invention
The present invention relates to a device and methods for securing tissue of the
human body, and more particularly relates to an endoscopic suturing device for

endoscopically suturing tissue with minimally invasive techniques.

2. Discussion of Related Art

EndosCopic apposition devices can be used in the body of a patient without the
need to make an external incision in the patient. The device is controlled outside the
patient by endoscopic techniques. The device may comprise a sewing or stapling device
for use in flexible endoscopy, although it is also applicable to devices for use in rigid
endoscopy.

Endoscopic apposition devices have been found to be useful in the treatments of
the digestive system, with the endoscope being transorally inserted through a patient's
esophagus. In particular, such devices have been found usetul in treating gastro-
esophageal reflux disease (GERD) by placing stitches to form tissue plications at the
junction of the esophagus and stomach. The minor anatomical change resulting from the
plication formation appears to relieve the symptoms of GERD in some patients. It is also
being proposed to employ such devices in treating obesity by placing stitches to
segregate portions of a stomach or revise prior surgical procedures. It is also being
proposed to employ such devices in treating obesity by placing stitches to segregate
portions of a stomach or revise prior surgical procedures.

Endoscopic sewing devices of this general type are described in, for example,
U.S. Pat. Nos. 5,080,663 and 5,792,153, which disclose a sewing device for passing a
thread or suture through a tissue portion. The sewing device comprises a hollow needle
movable between a first position in which it is out of the tissue portion and a second
position in which it passes through the tissue portion, and a thread carrier adapted to be
attached to the thread and being receivable within the hollow needle. The sewing device

also comprises a body which defines a cavity within which the tissue portion can be held
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bj' suction. The hollow needle is mounted for movement in the body between the first

and second positions.

The sewing devices include a single stitch sewing device and a multiple stitch

-sewing device. In the single stitch device, the thread carrier is transported by the needle

through the tissue as the needle passes from its first position to its second position.

. When the needle returns to its first position, the thread carrier is maintained in the distal

end of the sewing capsule. In the multiple stitch device, the same procedure occurs, but
it is followed by a further step in which the hollow needle travels from its first position to
its second position, pleS up the thread carrier, and returns it to the first posntlon A
second stitch may be formed during the next step. The sequence of steps is repeated as
many times as may be required to form the desired number of stitches. .
After placement of the sutures through the tissue, the suture can be ‘secured
tightly by knots or by a mechanical locking device. U.S. application Ser. Nos.
10/220,413 ("Suture Clips, Delivery Devices and Methods” , filed Mar 13, 2003) and
10/275,534 ("Tlssue Capturmg and Suturing Device and Method", filed Nov. 6, 2002)

disclose mechamcal Iockmg

devices for securing a suture in an internal body location that are deliverable by an
endoscope.. |
It would be desirable to provide an endoscopic tissue apposition device that can

place multiple stitches in tissue during a single intubation.

SUMMARY
In one 1llustrative embodiment, an endoscopic tissue suturing device comprises a
suturing capsule that is mountable to a distal end of an endoscope and is adapted to

capture tissue at a tissue capture region thereof. The suturing device also comprises a

" needle that is slidable in a longitudinal direction within the suturing capsule along a

pathway that extends from a proximal end of the tissue capture region to a distal end of
the tissue capture region. The needle is adapted to penetrate tissue captured within the
tissue capture region when the needle is extended in a distal direction from the proximal
end to the distal end of the tissue capture region. The suturing device fuﬂher comprises a

suture tag that IS securable to the needle to carry a suture across the tissue capture reglon,

and a suture tag catch positioned dnstal to the tissue capture region to retain the suture tag



CA 02738426 2015-02-25

64371-1094

-3 -

at a distal end of the tissue capture region when the suture tag is released from the needle

and the needle is retracted to the proximal end of the tissue capture region. The suture
tag catch is moveable relative to the suturing capsule in the longitudinal direction to release the suture

tag when the suture tag is locked to the needle and the needle is retracted toward the proximal end of

5 the tissue capture region.

In another illustrative embodiment, an eﬁdoscopic tissue Suturing device
comprises a suturing capsule that is mountable to a distal end of an endoscope and
includes a tissue suction chamber that is adapted to capture tissue therein when a vacuum
1s applied thereto. The suturing device also comprises a needle that is slidable within the

10 sutﬁringca'psule along a pathway that extends from a first end of the tissue suction
chamber to a second end of the tissue suction chamber. The needle is adapted to
penetrate tissue captured within the tissue suction chamber when the needle is extended
from the first end to the second end of the tissue suction chamber. The suturing device |
further comprises a suture tag that is securable 10 the needle to carry a suture across the

15 - tissue suction chamber, and a suture tag catch positioned at-the second end of the tissue
suction chamber to retain the suture tag when the suture tag is released from the needle
and the needle is retracted to the first end of the tissue suction chamber. The suture tag
catch is movable both along the pathway and transverse to the pathway to felease the

suture tag when the suture tag is locked to the needle and the needle is retracted to the

20 first end of the tissue suction chamber.

BRIEF DESCRIPTION OF DRAWINGS
Various embodiments of the invention will now be described, by way of example, .
with reference to the accompanying drawings, in which:
25 FIG. 1 is aperspective view of an endoscopic suturing device according to one
- 1llustrative embodiment employed with an endo§COpe;
FIG. 2 is a perspective view of a suturing capsule accord'ing to one illustrative

embodiment of the suturing device of FIG. 1; |
FIG. 3 is a top plan view of the suturing capsule of FIG. 2:
30 - FIG. 4‘ IS @ Cross seétional view of the suturing capsule taken along section line 4-
4 of FIG. 3; '
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FIG. 5 1s an enlarged view of a suture tag catch according to one iilustrative
embodiment employed with the suturing capsule of FIGS. 2-4;

FIG. 6 is a cross sectional view of the suture tag catch taken along section line
6-6 of FIG. § illustrating the needle being extended distally toward the catch;

FIG. 7 illustrates the suture tag expanding the suture tag clip to an open position
as the needle is extended further into the suture tag catch;

FIG. 8 illustrates the suture tag being fully advanced into the suture tag catch
with the suture tag clip in a closed position to secure the suture clip;

FIG. 9 illustrates the needle having been withdrawn proximally from the suture
tag catch with suture tag retained by the suture tag clip;

FIG. 10 illustrates the suture tag clip being drawn in the proximal direction by the
needle and the suture tag with the clip being opened to release the suture tag;

FIG. 11 is an exploded perspective view of the suture tag clip and a cam
arrangement for the suture tag catch according to one illustrative embodiment;

FIG. 12 is a side view of the needle with a suture tag lock according to one
illustrative embodiment shown in a locked position to secure the suture tag to the needle;

FIG. 13 illustrates the suture tag lock in an unlocked position to release the suture
tag from the needle; and

FIG. 14 is a side view of the suturing capsule of FIGS. 2-4 mounted to the distal

end of an endoscope.

DETAILED DESCRIPTION

The present invention is directed to an endoscopic suturing device that can be
employed to suture tissue using endoscopic techniques. The suturing device may be used
to place one or more stitches in tissue during a single intubation of an endoscope. The
suturing device may be detachably mounted to any of various conventional endoscopes,
although aspects of the device may be integrated with an endoscope configured
specifically for endoscopic suturing procedures.

The suturing device may include a suturing capsule that 1s configured to capture
tissue that is to be sutured. In one embodiment, the capsule 1s mountable to the distal

end of an endoscope. The capsule may include a suction chamber into which 1s drawn
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tissue via a vacuum. However, the device may employ other arrangements for capturing
tissue as would be apparent to one of skill in the art.

The suturing device may include a needle to penetrate and place a suture through
captured tissue. The needle may be positioned in the capsule through a working channel
of the endoscope. The needle may be arranged so that it can be moved along a pathway
across the suction chamber to penetrate and place stitches in the captured tissue.
However, the device may employ other needle arrangements as would be apparent to one
of skill 1n the art.

The suturing device may include a catch that is located distal to the suction
chamber to receive and retain the suture during a stitching sequence. In one
embodiment, the catch 1s movable along the needle pathway and configured to release
the suture when the catch moves a predetermined distance along the pathway. The
needle and the catch may be configured to move in a longitudinal direction. The catch
may be positioned coaxial with the needle.

The catch may be configured so that a predetermined amount of force 1s required
to move the catch the predetermined distance required to release the suture. Such an
arrangement may reduce inadvertent release of the suture from the catch during a
stitching sequence. In one embodiment, the catch may be biased in a distal direction
away from the needle toward a locked position to retain the suture. The catch may be
opened to release the suture by moving the catch 1n a proximal direction against the
distally directed biasing force to its unlocked position.

The suturing device may include a suture tag that 1s attached to the suture. The
suture tag facilitates passage of the suture through tissue and retention of the suture by
the catch. In this regard, the suture tag may be carried by the needle through tissue and
into the catch. A locking arrangement may be provided to secure the suture tag to the
needle and to release the suture tag from the needle during the stitching sequence.

The catch may be configured to receive the suture tag when the needle is
extended distally across the suction chamber and into the catch, and then retain the suture
tag when the suture tag lock 1s unlocked and the needle 1s withdrawn proximally from
the catch and retracted across the chamber. In this regard, the catch may be configured

to strip the suture tag from the needle.
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The catch may include a tag locking clip that is configured to receive and retain
the suture tag. In one embodiment, the clip may include at least a pair of resilient fingers
that are configured to open and close 1n a direction transverse to the needle pathway to
receive and retain the suture tag. In one embodiment, the fingers may be configured to
open and close in a lateral or radial direction relative to the pathway. The fingers may be
configured so that they are biased in an inward lateral or radial direction to a closed
position to retain the suture tag and expand outwardly to an open position against the
lateral or radial biasing force to receive and release the tag. However, the device may
employ other catch arrangements to retain and release the suture tag as would be
apparent to one of skill in the art.

The catch may employ a cam arrangement configured to open the catch and
release the suture tag. In one embodiment, the cam arrangement 1s configured to open
the resilient fingers when the tag locking clip is moved the predetermined distance along
the needle pathway. The cam arrangement may include a cam tube with a tapered cam
surface that is engaged by and coacts with corresponding cam surfaces provided on the
resilient fingers. Each of the resilient fingers may include an offset bend along a portion
thereof that forms the cam surface for engaging the tapered cam surface ot the cam tube.
However, the device may employ other arrangements to open the catch as would be
apparent to one of skill in the art.

In one embodiment, the suture tag may be configured to be supported and secured
about the exterior surface of the needle. A suture tag lock may be provided between the
suture tag and the needle with the lock being actuatable between a locked position to
secure the suture tag to the needle and an unlocked position to release the suture tag from
the needle. The suture tag lock may include a locking sleeve that 1s actuatable between
the locked and unlocked positions by expanding and reducing a portion of the sleeve by
way of relative sliding movement between the needle and sleeve.

In one illustrative embodiment shown in FIG. 1, the endoscopic suturing device
20 includes a suturing capsule 100 that is releasably secured to the distal end 22 of an
endoscope 24. The device also includes a needle (not shown) that passes through a
working channel of the endoscope and into the capsule. The suturing device 1s operated
by a control handle 200 releasably mounted to the proximal end 26 of the endoscope. As

shown, the control handle may be mounted adjacent the endoscope control handle 28.
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The suturing device Operates to place sutures through tissue at internal locations within a

patient accessible by an endoscope.

In one illustrative embodiment shown in FIGS. 2-4, the suturing capsute 100

includes a cylindrical body 102 having an atfaumatic shape to reduce the chance of

trauma to internal tissues during an endoscopic suturing procedure. The capsule is

~ similar in configuration and operation to a capsule disclosed in U.S. Pat. Publication

- 2005/0033319,

The capsuie may include a tissue capture region 103 that is configured to capture
tissue. In one illustrative embodiment, the capsule includes a suction port 104 that opens
to a tissue suction chamber 106 into which tissue portions to-be sutured may be collected
via a vacuum introduced into the chamber. As shown in FIG. 3, an elongated channel
108 is.prOVided at the bottom of the suction cha;ﬁbef for introducing negative pressure
(i.e., vacuum) to the suction chamber 106 to '}selectivcly capture a tissue portion that is to
be sutured. The vacuum is introduced to the channel 108 through vacuum tube 110
extending proximally from the capsule 100 and joined to a separate vacuum line 112

(FIG. 1) that extends along the exterior of the endoscope.

The capsule is configured to receive a needle 114 that is slidable through a needle

track 116 formed through the capsule. The needle may include a solid shaft with a

sharpened distal tip 118 that is joined at its proximal end to a pusher shaft (not shown)
that extends proiimaily from the suture capsule, through the working channel of the
endoscope. When the needle is moved longitudinally through the needle track, it p.asses‘
through and traverses the suction chamber 106 so that tissue suétioned into the chainber

will be penetrated by the distaliy‘advancing needle.

The pusher shatt exits the proximal end of the endoscope where it may be joined
to and manipulated by the control handle 200. One example of a control handle that may -

be particularly suited for use with the suturing device is disclosed in US 2005/0033319. -
The needle may be employed to place a sufuré throu'gh tiss'uedrawn into the
suction chamber. In one illustrative embodiment shown in FIG. 2, the needie 114 carries
an annular suture tag 120 that fits closely about the outside surface of the needle. A
suture 122 1s j'o-ined to the suture tag to be cafri'ed through a suctioned tissue portion

when the needle carrying the suture tag is advanced distally. The suturing device may be

configured to selectively secure and release the suture tag to and from the needle.
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The suturing device may be configured so that full distal advancement of the
needle places the suture tag 120 within a suture tag catch 130 located distal to the suction
chamber. After penetrating a captured tissue portion and entering the suture catch, the
suture tag 120 may be released and the needle withdrawn proximally leaving behind the
suture tag in the suture tag catch.

The suture tag catch 130 may be configured to release the suture by moving the
catch a predetermined distance in the longitudinal direction. The suture tag catch 130
may also be configured so that movement of the catch to release the suture tag requires
the application of a predetermined axial force to the catch.

In one illustrative embodiment shown in FIGS. 4-6, the suture tag catch 130
includes a tag locking clip 132 that is movable in the longitudinal direction 134. The
locking clip 132 includes a plurality of fingers 136 that are movable between a closed or
locked position to secure the suture tag and an open or unlocked position to release the
suture tag from the catch. The locking clip may employ resilient fingers 136 that are
self-biasing inwardly in a lateral or radial direction 138 (FIG. 6) to the closed or locked
position to secure the suture tag within the catch. In this manner, the fingers are movable
in both the longitudinal and lateral directions to secure and release the suture tag.

One or both of the suture tag and the tag locking clip may be configured to
facilitate insertion of the suture tag into the catch. In one illustrative embodiment shown
in FIGS. 6-7, the suture tag 120 has a tapered or conically shaped distal end portion 140
that expands the locking fingers 136 outwardly (1llustrated by arrow 139) as the needle
and the suture tag are extended in the distal direction into the catch. The tips 142 of the
resilient fingers may be provided with a tapered edge 144 (FIG. 11) that coact with the
suture tag to facilitate opening the fingers and allow passage of the suture tag into the
catch. The tapered distal end 140 also creates a low profile that may facilitate passage of
the suture tag through tissue as the needle and suture tag are advanced distally through
the tissue.

As shown in FIG. 8, the locking fingers 136 return to the closed or locked
position behind the suture tag 120 once the needle has been fully extended in the distal
direction 1nto the catch. In this locked position, the suture tag 120 is retained by and
cannot be removed from the catch until a predetermined axial force 1s exerted in the

proximal direction to withdraw the suture tag from the catch.
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As shown in FIG. 9, with the suture tag 120 secured within the catch 130, the
suture tag can be unlocked from the needle and the needle withdrawn across the
chamber, thereby stripping the suture tag from the needle and retaining the tag at the
distal end of the chamber with the catch.

After capture and release of the suture tag in the suture tag catch 130, the needle
may be withdrawn proximally and the tissue released from the suction chamber 106 with
a suture 122 left passing through the tissue (not shown) and having one end joined to the
captured suture tag 120 within the catch and the other end of the suture extending into
the needle track 116, through the working channel of the endoscope and exiting the
proximal end of the endoscope.

As shown in Fig. 10, to release the suture tag from the suture tag catch, the needle
114 1s extended into the catch 130 and the suture tag 120 1s secured to the needle. With
the suture tag secured, the needle can be retracted in the proximal direction 146 causing
the tag locking clip 132, which is gripping the secured suture tag, to similarly move 1n
the proximal direction 147. The suture tag catch 130 may be configured so that drawing
the tag locking clip 132 in the proximal direction opens the locking fingers to release the

suture tag 120 from the catch.

In one illustrative embodiment shown in FIG. 11, the suture tag catch 130
employs a cam arrangement to open the tag locking clip. The cam arrangement includes
a cam tube 150 with an external cam surface 152 that co-acts with a cam follower 154
provided on each of the locking fingers 136 to expand the locking clip to an open
position once the locking clip is drawn a predetermined distance in the proximal
direction. The cam surface 152 is located at the proximal end of the tube and tapers
outwardly in the proximal direction to expand the locking fingers 136 as the clip 1s
drawn in the proximal direction. The cam follower 154 includes an offset bend formed
in each locking finger 136 that engages and interacts with the cam surface 152 of the
tube to spread open the fingers of the locking clip. Similar to the cam surtace, the offset
bend 154 is angled outwardly in the proximal direction.

[n one embodiment, the cam surface has a taper of approximately 15° and the cam
follower has an offset bend angle of approximately 12°. It 1s to be appreciated, however,
that other arrangements may be used to open the tag locking clip to release the suture tag

from the catch, as would be apparent to one of skill in the art.
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As shown in FIGS. 5-6, the cam tube 150 1s supported within the capsule and
maintained in axial alignment with the needle. The cam tube may be configured to
receive at least‘ a portion of the needle 114 therein (FIGS. 7-8) when the needle 1s
extended into the suture tag catch. The capsule may provided with an elongated channel
156 that is aligned with and receives the needle 114 as the needle 1s extended across the
suction chamber 106 and into the catch 130. As shown, the proximal end of the cam
tube 150 is supported in the distal end of the channel 156 and the elongated fingers 136
extend in the proximal direction along a portion of the channel toward the suction
chamber.

During operation, the needle 114 may potentially angle off and become
misaligned with the suture tag catch 130 as the needle 114 penetrates and 1s driven
through tissue. To facilitate alignment with and insertion of the needle 114 into the
suture tag catch 130, the capsule may be provided with a needle guide that directs a
misaligned needle into the channel and the suture tag catch. In one 1llustrative
embodiment shown in FIG. 5, the guide 158 includes a conical surtace at the proximal
end of the channel 156. As shown, the conical surface 158 tapers inwardly in a direction
from the proximal end toward the distal end of the channel so that a misaligned needle
will be funneled into the channel.

The catch may be configured so that drawing the tag locking clip the
predetermined distance in the proximal direction to release the locking fingers requires a
predetermined amount of force to overcome the locking force of the catch. The catch
may be configured so that the grip force of the fingers is greater than the release force of
the catch.

In one embodiment, the suture tag catch is configured with a release force having
a range of approximately 0.75-2.0 lbs applied in a straight axial direction. Preferably, the
release force 1s approximately 1.0 lbs. It is to be appreciated, however, that the catch
may be configured to require any suitable release force as would be apparent to one of
skill 1in the art.

It may be desirable to configure the suture tag catch so that it securely retains the
suture tag as a suture attached to the tag is pulled or otherwise manipulated through
tissue with the suturing device. In this regard, the suturing capsule arrangement requires

a suture to pull on the suture tag at an angle relative to the axial release direction of the
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catch during a suturing procedure. This arrangement requires that the suture apply a
relatively large force on the suture tag to generate sufficient force in the axial direction to
release the tag from the catch.

In one illustrative embodiment shown in FIGS. 4-5, the retention force of the
catch is created with a compression spring 160 that exerts a force against the base of the
catch clip to bias the clip in the distal direction. As shown, the spring 160 is located
within a cavity 162 of the capsule with one end of the spring engaging a proximal wall
164 of the cavity and the other end of the spring engaging a spacer 166 provided between
the spring and a distal wall 168 of the cavity. As shown in FIGS. 5 and 11, the catch clip
132 includes a pair of ears 170 that engage the opposite side of the spacer 166 and pull
the spacer in the proximal direction to compress the spring as the catch clip is drawn
proximally by the suture tag.

In one embodiment, the suture tag catch 130 is configured so that the spring 160
applies a preload of approximately 1.9 Ibs on the clip with the clip 1n 1ts locked position.
A clip displacement in the axial direction of approximately 0.030-0.040 inches 1s
required to sufficiently open the clip to release the suture tag. The spring 160 1s a coil
spring with a spring rate of approximately 9.91 lbs/in with a free length of approximately
0.25 inches and an outer diameter of approximately 0.148 inches. The spring 1s formed
of spring tempered stainless steel, type 316, wire having a diameter of approximately
0.016 inches. It 1s to be appreciated, however, that the spring may be fabricated from
any suitable material and in other configurations to provide desired loading properties as
would apparent to one of ordinary skill in the art.

In one illustrative embodiment shown in FIG. 11, the tag locking clip 132
includes a U-shaped base 172 with the pair of fingers 136 extending from opposite sides
of the base. The fingers extend longitudinally in a proximal direction terminating in a
free-end having an inwardly curved tip 142 to catch the proximal facing surface after the
tag has entered the catch.

The catch clip 132 may be formed from a sheet of hardened stainless steel, type
304, having a thickness of approximately 0.010 inches. The material has a hardness of
Rockwell C 40-45. The clip is formed by bending the sheet into the desired shape. It is

to be appreciated, however, that the clip may be configured in other suitable shapes and
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fabricated from any suitable material using other techniques as would be apparent to one
of ordinary skill in the art.

As indicated above, the suturing device may be configured to selectively secure
and release the suture tag to and from the needle. In one illustrative embodiment shown
in FIGS. 12-13, a suture tag lock 180 releasably and selectively secures the suture tag
120 about the outside surface of the needle 114. The suture tag lock 180 1s remotely
operable from the proximal end of the endoscope with the control handle 200. The
suture tag lock includes a locking sleeve 182 through which extends the needle. A
portion of the locking sleeve may be configured to expand and contract 1n response to
relative movement between the needle and the locking sleeve to secure and release the
suture tag.

In one illustrative embodiment shown in FIGS. 12-13, the distal end of the
locking sleeve 182 includes resilient locking splines 184 that are configured to move in a
radial direction to secure and release the suture tag. As described below, the locking
splines cooperate with the needle to increase and decrease the diameter of the locking
sleeve relative to the through bore of the suture tag to secure and release the suture tag to
and from the needle.

As shown in FIGS. 12-13, the distal end of the needle has a generally spear-like
shape with a proximal increasing barrel taper 186 converging with a distal increasing
barrel taper 188 to create an enlarged portion of the tip 190.

As shown in FIG. 12, when the needle i1s withdrawn proximally into the locking
sleeve 182 of the suture tag lock, the locking splines 184 ride over the proximal barrel
taper 186 of the needle 114 and expand radially outward to create locking surfaces 192
that prevent distal sliding of the suture tag 120 over the needle. The splayed splines 184
effectively increases the profile of the locking sleeve to an extent that the suture tag 120
cannot fit over it, thereby locking the suture tag in place on the needle. A stiffening
sleeve 194, which has a diameter larger than the bore of the suture tag, may be provided
to prevent the suture tag 120 from sliding proximally relative to the needle and the
locking sleeve.

To release the suture tag so that it may slide distally relative to the needle as

would be desired when leaving the tag in the suture tag catch 130 during suturing

procedure, the needle 114 1s moved distally relative to the locking sleeve 182. As shown
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in FIG. 13, movement of the needle di.stally _reléti.ve to the locking sleeve moves the

proximal barrel taper 186 away from the splines 184 so that a reduced diameter of the

needle shaft 19'6 underlies the splines which then resiliently conform to the reduced

diameter shaft. In this manner, the profile of the locking sleeve is effectively reduced to
5 an extent that the suture tag 120 can be removed from the needle. The enIArged portion

190 of the needle, without the added thickness of the two splines 184 of the locking

sleeve, has a profile over which the suture tag 120 may pass freely.

The locking sleeve 182 is slidable over the shaft of the needle 114. In one
embodiment, the locking sleeve is a stainless steel hypotube having an inner diameter of
10 approximat.ely 0.016 inch sized to fit closely over the outside surface of the needle shafi,
which has a diameter of approximately 0.0155 inch. Itis to be .understood'that other

suture tag lock arrangements are contemplated and may be employed as would be

apparent to one of skill in the art.

As indicated above, the capsule may be joined to the distal end of an endoscope.

1S Inone illustrative embodiment 'sh.own.in FIGS. 2-4, the capsule 100 inCludes a
proximally extending guide tube 210 that is inserted into the working channel of the
endoscope. The guide tube 210 is rigid and extends proximally from the proximal end
212 of the capsule to protrude a short distance into the working channel of the
endoscope. The guide tube is .Open to receive the needle during operation;

20 In one illustrative embodiment shown in FIG. 14, the capéule may be secured to
the distal end of the endoscope with a reverse wedge securement mechanism, A reverse
wedge and an endoscopic accessory securement mechanism is fully described in U.S.
Patent No. 6,869,395, issued March 22, 2005, and titled "'Endoscbpic Accessory
Attachment Mechanism", ' _

25 " The reverse wedge securement mechanism'ZZO includes a wedge 222 that is
slidable along ap' anglled ramp 224 to become Wedged between the distal end 22 of the
endoscope 24 and the ramp 'surfacé as it slides up the ramp 224. Leverage against the

distal end of the endoscope is maintained by the presence of the guide tube 210 through
-~ the working channel.. One or more return springs 226 maintain force against the wedge
30 22210 b'ias the wedge upward along the ramp 224 and maintain wedge contact with the

endoscope. Jtis to be appreciated that the capsule may be secured to an endoscope using

other suitable arrangements apparent 10 one of skill in the art.
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In one embodiment, the suture capsule body may be fabricated from a rigid
material, such as stainless steel. It is to be understood, however, that the capsule body
may be fabricated from other suitable materials apparent to one of skill in the art.

In one 1illustrative embodiment, operation of the suture tag catch 130 to retain and
release the suture tag 1s described below with reference to FIGS. 6-10.

As shown in FIG. 6, after capturing tissue (not shown), the needle 114 is
extended across suction chamber 106 through the tissue and enters the tag locking clip
132 with the suture tag 120 approaching the inwardly projecting tips 142 of the resilient
fingers 136.

As shown in FIG. 7, as the needle proceeds distally, the sharpened distal tip 118
of the needle enters the cam tube 150 and the suture tag 120 engages and spreads apart
the resilient fingers 136 to allow entry of the suture tag into the catch.

As shown in FIG. 8, once the suture tag 120 1s advanced fully into the catch, the
fingers 136 close so that the inwardly projecting tips 142 are located behind and engage
the proximal end of the suture tag to secure the tag in the catch.

After the suture tag 120 is secured by the catch, the suture tag lock 180 may be
actuated to unlock the suture tag from the needle 114. As described above, the suture tag
lock is unlocked by advancing the needle 114 distally relative to the locking sleeve 182
to reduce the effective profile of the locking splines 184. As shown in FIG. 9, the needle
(not shown) is withdrawn from the suture tag 120 as the needle is retracted in the
proximal direction from the catch.

After the captured tissue 1s released, the needle may be extended distally across
the suction chamber and into the catch. The suture tag lock 180 is then locked to secure
the suture tag to the needle by withdrawing the needle into the locking sleeve 182,
thereby expanding the locking splines 184 to increase the effective profile of the splines.

As shown in FIG. 10, with the suture tag 120 secured to the needle 114, the
needle may be retracted in the proximal direction. Because the suture tag is still secured
by the catch, the suture tag clip 132 similarly 1s drawn in the proximal direction by the
needle. When the suture tag clip 132 has been drawn a predetermined distance, the

fingers 136 of the clip coact with the cam tube 150 and open to release the suture tag 120

from the catch.
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As indicated above, the suturing device may be employed with any of various
conventional endoscopes. As would be understood by one of ordinary skill in the art, an
endoscope conventionally includes a working channel and a viewing channel that extend
along the length of the elongated shaft of the endoscope. An endoscope may also include

5  other channels that can be used for a light source or a liquid cleaning source.

It should be understood that the foregoing description of various embodiments of
the invention are intended merely to be illustrative thereof and that other embodiments,
modifications, and equivalents of the invention are within the scope of the invention
recited in the claims appended hereto.

10 What 1s claimed 1s:
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CLAIMS:
1. An endoscopic tissue suturing device, comprising:

a suturing capsule that is mountable to a distal end of an endoscope, the

suturing capsule adapted to capture tissue at a tissue capture region thereof;

a needle that is slidable in a longitudinal direction within the suturing capsule
along a pathway that extends from a proximal end of the tissue capture region to a distal end

of the tissue capture region, the needle adapted to penetrate tissue captured within the tissue

capture region when the needle 1s extended in a distal direction from the proximal end to the

distal end of the tissue capture region;

a suture tag that 1s securable to the needle to carry a suture across the tissue

capture region; and

a suture tag catch positioned distal to the tissue capture region to retain the
suture tag at a distal end of the tissue capture region when the suture tag is released from the
ﬁeedle and the needle is retracted to the proximal end of the tissue capture region, the suture
tag catch being movable relative to the suturing capsule in the longitudinal direction to release

the suture tag when the suture tag is locked to the needle and the needle is retracted toward the

proximal end of the tissue capture region.

2. The endoscopic tissue suturing device according to claim 1, wherein the
suturing capsule includes a tissue suction chamber at the tissue capture region that 1s adapted

to capture tissue therein when a vacuum is applied thereto.

3. The endoscopic tissue suturing device according to any one of claims 1 to 2,

wherein the suture tag catch is slidable in a proximal direction toward the proximal end of the

tissue capture region to release the suture tag.

4. The endoscopic tissue suturing device according to any one of claims 1 to 3,

wherein the suture tag catch is biased to a locked position in a distal direction away from the

proximal end of the tissue capture region.
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5. The endoscopic tissue suturing device according to claim 4, further comprising
a compression spring positioned between a distal end of the suture tag catch and the distal end

of the tissue capture region to bias the suture tag catch in the distal direction.

6. The endoscopic tissue suturing device according to any one of claims 1 to 5,
wherein the suture tag catch includes a plurality of resilient fingers that expand in an outward

lateral direction to receive and release the suture tag.

7. The endoscopic tissue suturing device according to claim 6, wherein the
resilient fingers are biased inwardly to a locked position to retain the suture tag when the

suture tag 1s received in the suture tag catch.

8. | The endoscopic tissue suturing device according to any one of claims 6 to 7,
wherein the suture tag is configured to expand the resilient fingers outwardly to receive the

suture tag as the needle 1s extended toward the distal end of the tissue capture region.

9. The endoscopic tissue suturing device according to claim 8, wherein the suture

tag includes a tapered distal end configured to expand the resilient fingers.

10. The endoscopic tissue suturing device according to claim 3, wherein the suture
tag catch includes a plurality of resilient fingers that expand in an outward lateral direction to
receive and release the suture tag, and further comprising a cam tube that is configured to

open the resilient fingers as the suture tag catch is moved in the proximal direction.

11. The endoscopic tissue suturing device according to claim 10, wherein the
resilient fingers are biased inwardly to a locked position to retain the suture tag when the

suture tag is received in the suture tag catch.

12. The endoscopic tissue suturing device according to claim 10 or claim 11,
wherein the suture tag is configured to expand the resilient fingers outwardly to receive the

suture tag as the needle is extended toward the distal end of the tissue capture region.

13. The endoscopic tissue suturing device according to claim 12, wherein the

suture tag includes a tapered distal end configured to expand the resilient fingers.
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14. The endoscopic tissue suturing device according to any .one of claims 10 to 13

wherein the cam tube includes a tapered surface at a proximal end thereof that is adapted to

engage and open the resilient fingers.

15. The endoscopic tissue suturing device according to claim 14, wherein each

resilient finger includes a follower that is configured to coact with the tapered surface.

16. The endoscopic tissue suturing device according to claim 15, wherein the

follower includes an offset bend in the resilient finger.

17. The endoscopic tissue suturing device according to any one of claims 10 to 16,

wherein the cam tube 1s adapted to receive the needle when the needle is extended toward the

distal end of the tissue capture region.

18. The endoscopic tissue suturing device according to any one of

claims 6 to '17, wherein the resilient fingers are configured to grasp a proximal end of the
suture tag to retain the suture tag 1n the suture tag catch, the resilient fingers being pulled in
the proximal direction by the suture tag when the suture tag is locked to the needle and the
needle 1is retracted toward the proximal end of the tissue capture region, movement of the

needle a predetermined distance causes the resilient fingers to open to release the suture tag.
19. - An endoscopic tissue suturing device, comprising:

a suturing capsule that is mountable to a distal end of an endoscope, the
suturtng capsule including a tissue suction chamber that is adapted to capture tissue therein

when a vacuum is applied thereto;

a needle that 1s slidable within the suturing capsule along a pathway that

extends from a first end of the tissue suction chamber to a second end of the tissue suction

chamber, the needle adapted to penetrate tissue captured within the tissue suction chamber

when the needle is extended from the first end to the second end of the tissue suction

chamber;
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a suture tag that 1s securable to the needle to carry a suture across the tissue

suction chamber; and

a suture tag catch positioned at the second end of the tissue suction chamber to
retain the suture tag when the suture tag is released from the needle and the needle is retracted

to the first end of the tissue suction chamber, the suture tag catch being movable both along
the pathway and transverse to the pathway to release the suture tag when the suture tag 1s

locked to the needle and the needle is retracted to the first end of the tissue suction chamber.

20. The endoscopic tissue suturing device according to claim 19, wherein the
suture tag catch is movable in a linear direction along the pathway and in a lateral direction

transverse to the linear direction.

21. The endoscopic tissue suturing device according to any one of

claims 19 to 20, wherein the needle is movable in a longitudinal direction along the pathway.

22. The endoscopic tissue suturing device according to any one of

claims 19 to 21, wherein the suture tag catch is slidable in a first direction toward the first end

of the tissue suction chamber to release the suture tag.

23. The endoscopic tissue suturing device according to claim 22, wherein the

suture tag catch is biased to a locked position in a second direction away from the first end of

the tissue suction chamber.

24, The endoscopic tissue suturing device according to claim 23, further
comprising a compression spring positioned between a second end of the suture tag catch and

the second end of the tissue suction chamber to bias the suture tag catch in the second

direction.

235. The endoscopic tissue suturing device according to any one of claims 19 to 24,
wherein the suture tag catch includes a plurality of resilient fingers that expand in an outward

lateral direction to receive and release the suture tag.
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26. The endoscopic tissue suturing device according to claim 25, wherein the
resilient fingers are biased inwardly to a locked position to retain the suture tag when the

suture tag is received in the suture tag catch.

27. The endoscopic tissue suturing device according to any one of
claims 25 to 26, wherein the suture tag is configured to expand the resilient fingers outwardly

to receive the suture tag as the needle is extended toward the second end of the tissue suction

chamber.

28. The endoscopic tissue suturing device according to claim 27, wherein the

- suture tag includes a tapered end configured to expand the resilient fingers.

29. The endoscopic tissue suturing device according to claim 22, wherein the
suture tag catch includes a plurality of resilient fingers that expand in an outward lateral
direction to receive and release the suture tag, and further comprising a cam tube that is

configured to open the resilient fingers as the suture tag catch 1s moved in the first direction.

30. The endoscopic tissue suturing device according to claim 29, wherein the
resilient fingers are biased inwardly to a locked position to retain the suture tag when the

suture tag 1s received in the suture tag catch.

31. The endoscopic tissue suturing device according to claim 29 or claim 30,

wherein the suture tag is configured to expand the resilient fingers outwardly to receive the

suture tag as the needle is extended toward the second end of the tissue suction chamber.

32. The endoscopic tissue suturing device according to claim 31, wherein the

suture tag includes a tapered end configured to expand the resilient fingers.

33. The endoscopic tissue suturing device according to any one of

claims 29 to 32, wherein the cam tube includes a tapered surface that is adapted to engage and

open the resilient fingers.

34, The endoscopic tissue suturing device according to claim 33, wherein each

resilient finger includes a follower that is configured to coact with the tapered surface.
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35. The endoscopic tissue suturing device according to claim 34, wherein the

follower includes an offset bend in the resilient finger.

36. The endoscopic tissue suturing device according to any one of

claims 29 to 35, wherein the cam tube is adapted to receive the needle when the needle is

extended toward the second end of the tissue suction chamber.

37.  The endoscopic tissue suturing device according to any one of

claims 25 to 36, wherein the résilient fingers are configured to grasp a first end of the suture
tag to retain the suture tag in the suture tag catch, the resilient fingers being pulled in the first
direction by the suture tag when the suture tag is locked to the needle and the needle is

retracted toward the first end of the tissue suction chamber, movement of the needle a

predetermined distance causes the resilient fingers to open to release the suture tag.
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